Abstract: Few studies have thus far been carried out on Health-Related Quality of Life (HRQoL) and obesity in Arab-speaking countries, an issue that we therefore set out to investigate in this study. HRQoL was assessed by the validated Arabic version of the ORWELL 97 questionnaire in 129 treatment-seeking individuals with obesity referred to the Nutritional and Weight Management Outpatient Clinic at the Department of Nutrition and Dietetics of Beirut Arab University (BAU) in Lebanon, and 129 normal-weight participants of similar age and gender. Participants with obesity, regardless of gender, displayed higher total ORWELL 97 scores when compared with normal-weight controls, indicating that obesity is associated with lower HRQoL. Linear regression analysis showed that a higher body mass index (BMI) is associated with an increase in ORWELL 97 scores, but only among female, not male, participants with obesity (β = 2.89, 95% confidence interval (CI) = 1.43-4.53, p < 0.001). Moreover, logistic regression analysis showed that a one unit increase in BMI increases the odds of an ORWELL 97 score ≥ 71.75-considered indicative of a clinically significant impairment of HRQoL-by nearly 23% (odds ratio (OR), 95% CI = 1.23, 1.09-1.40, p < 0.05). If confirmed, our findings should prompt clinicians operating in Arab countries to encourage patients with obesity to initiate and persevere in weight-loss programs at the earliest opportunity.
Introduction
Since the early 80s, there has been growing interest in a new dimension of quality of life, termed Health-Related Quality of Life (HRQoL)-defined as an assessment of how the individual's wellbeing may be affected over time by a disease, disability or disorder [1] . Research focused on HRQoL is considered important, and has been identified as a primary outcome because of its influence on current and future treatments and health protocols [2] . For example, several studies have shown that HRQoL is reduced in obesity [3] . Indeed, obesity is associated with major medical and psychosocial comorbidities [4, 5] , and people with obesity are expected to experience sub-optimal health for a much higher proportion of their life than those without [6] .
Although obesity is a health problem that is increasing worldwide [4] , the growing body of evidence regarding HRQoL in obesity that has emerged over the past three decades is mainly derived from Western populations [3] . Patients in Western countries have therefore benefitted considerably from the resulting information on the impact of this condition on the functioning and wellbeing of the individual, which has helped researchers to evaluate and improve the effects of treatments [7] . In Arabic-speaking countries, on the other hand, despite the fact that the prevalence of obesity is dramatically growing-especially in the Gulf Cooperation Council countries (Bahrain, Kuwait, Oman, Qatar, Saudi Arabia and the United Arab Emirates-very little is known about HRQoL in Arab adults with obesity [4, 8] . The few available studies that have assessed HRQoL in obesity relied on non-specific weight-related HRQoL questionnaires known for their inability to accurately assess the impact of obesity on quality of life [9] . Indeed, reliable tools have not, until recently, been validated for the Arabic-speaking population [10, 11] .
However, a recent study validated the Arabic version of the ORWELL 97-a specific questionnaire designed to assess obesity-related quality of life-and found it suitable for use in Arab adults with obesity [12] . For this reason, we set out to use ORWELL 97 to investigate the impact of obesity on HRQoL, and assess any association between HRQoL and body mass index (BMI), in a group of Arabic-speaking treatment-seeking adults with obesity. This preliminary study was designed to provide some insight into the association between obesity and HRQoL in this population.
Materials and Methods
A cross-sectional study was conducted between May 2017 and January 2018 on 258 participants. The sample size was determined to be 230, using a two-sided test at the 0.05 levels and a power of 80% and a minimum change in ORWELL 97 score of 10 units and standard deviation of 27 [13] . A 20% non-response rate was assumed, and the total target sample size was 276 (138 participants: 138 comparison group). The patients were recruited consecutively by quota recruitment until an adequate sample size was attained. One hundred and twenty-nine participants with obesity (43 males and 86 females) seeking weight-loss treatment were recruited. All treatment-seeking participants had been referred by general practitioners to the Nutritional and Weight Management Outpatient Clinic at the Department of Nutrition and Dietetics of Beirut Arab University (BAU) in Lebanon. The inclusion criteria were: (i) the ability to follow instructions on how to fill out the questionnaires; (ii) BMI ≥ 30 kg/m 2 ; and (iii) age ≥ 18 years. The only exclusion criterion was that the participant should not be undergoing current weight-loss treatment or have achieved significant weight loss (≥10% in kg) in the last six months.
One hundred and twenty-nine normal-weight participants (41 males and 88 females) with BMI ≥ 18.5 and ≤24.9 kg/m 2 were recruited from the general population in various community settings as a comparison group, through a simple randomized community e-mail-based survey sent to members of the BAU and other mailing lists. All participants were recruited consecutively, and filled out the questionnaire at one time point (before treatment in the case of the clinical sample). All reported data in the study pertain to one-point data collection.
The study design was reviewed and approved by the Institutional Review Board of Beirut Arab University (No. 2017H-0034-HS-R-0241), and all participants gave informed written consent for the use of their anonymous personal data.
Demographics and Clinical Status
A questionnaire was administered to both test participants and controls to retrieve information regarding their medical history, and demographic and social conditions (age, gender, geographical region, and marital status).
Measures
Body weight was measured to the nearest 0.1 kg in the clinical sample using an electronic weighing scale (SECA 2730-ASTRA). Height was measured to the nearest 0.5 cm using a stadiometer. Height and weight were self-reported in the community sample. The BMI of each participant was then determined according to the standard formula of body weight (kg) divided by height (m) squared.
The validated Arabic version of the ORWELL 97 questionnaire [12] used to assess the participants' HRQoL is composed of 18 items designed to examine the intensity and subjective relevance of obesity-related physical and psychosocial distress; for each item the participant is asked to score, on a four-point Likert scale, the occurrence and/or severity of the symptom (occurrence) and the subjective relevance of the symptom-related impairment in their life (relevance) [13] . The score of the item is calculated as the product of occurrence and relevance. The global ORWELL 97 score is obtained as the sum of the scores given for individual items-higher global ORWELL 97 scores indicate a lower obesity-related quality of life. A global score on the ORWELL 97 questionnaire of ≥71.75, corresponding to the 75th percentile of the population, was considered indicative of a clinically significant burden on obesity-related quality of life [14] . Accordingly, the global ORWELL 97 score was dichotomized as either "clinically significant" or "not clinically significant" based on the 75th percentile of the population score.
Statistical Analysis
Frequencies, medians and interquartile ranges were used to describe the sociodemographic and anthropometric characteristics of the treatment-seeking individuals with obesity and normal-weight controls. Medians and frequencies were compared using the Mann-Whitney U test and Fisher's exact test, respectively. Simple and multiple linear regression analyses were used to assess the variation in global ORWELL 97 score with variation in BMI and other covariates. Diagnostic tests of the regression assumption for linearity and equal variance of residuals, and the variance inflation factor (VIF) for testing collinearity between independent variables were conducted. Quantile regression analysis was also conducted to study the effect of the independent variables in different quantiles of ORWELL 97 scores. Simple and multiple binary logistic regression models were used to assess the association between BMI and HRQoL in terms of the increase in the odds of outcome per unit increase in BMI. In this analysis, the outcome measure was "clinically significant" or "not clinically significant", based on the 75th percentile of the population. Simple logistic regression analyses were run separately for each independent predictor, and a combined model was subsequently performed. The Hosmer-Lemeshow test was used to test logistic regression model fit. In parallel to logistic regression a Poisson regression with robust standards errors was used to estimate the relative risk (RR). All analyses were conducted using the Statistical Package for Social Sciences (IBM Corp. Released 2015. IBM SPSS Statistics for Windows. Version 23, Armonk, NY, USA). Results were considered statistically significant at p < 0.05.
Results
The median and interquartile range of age and gender were similar in treatment-seeking individuals with obesity (33.0 (25.0-46.0) years) and normal-weight controls (34.7 (28.7-41.5) years), with the majority of both participants (68.2%) and controls (66.7%) being female. Among participants with obesity 38.0% met the criteria for class I obesity, 37.2% for class II obesity and 24.8% for class III obesity (data not shown). Table 1 presents the sociodemographic and anthropometric characteristics and global ORWELL 97 scores of the clinical sample, split by males and females and whether they scored above or below the 75th percentile of the population on the ORWELL 97 (considered indicative of a clinically significant burden on HRQoL or not, respectively). Demographic variables (age and gender) were similar in clinical and control groups (Table 1 ). Compared to normal-weight participants, both male (9.00 (4.0-16.5) vs. 40.00 (29.0-57.0)) and female (11.00 (6.0-18.0) vs. 42.5 (24.5-73.3)) treatment-seeking participants with obesity had significantly higher median global ORWELL 97 scores (Table 1) . Simple linear regression analysis showed that the independent variables age and presence of chronic disease were not correlated with HRQoL in either males or females with obesity. However, BMI was significantly correlated with HRQoL in females with obesity, although it was not correlated with HRQoL in males with obesity. Multiple linear regression analysis of females with obesity showed that, among these participants, a one-unit increase in BMI was associated with an almost three-unit increase in global ORWELL 97 score (β = 2.89, 95% confidence interval (CI) = 1.43-4.53, p < 0.001) ( Table 2 ). The multiple quantile regression analysis showed that age did not affect HRQoL in the median and highest quantiles of HRQoL (Table 2) . Age alone fitted into quantile regression showed no significant influence on HRQoL in different quantiles (data not shown).
Moreover, combined logistic regression analysis showed that BMI is a predictor of a clinically significant impairment in quality of life (global ORWELL 97 score ≥ 71.75) among females, but not males, with obesity (results for males are not shown (the p-value for the interaction term = 0.008). Regardless of the obesity class, in females with obesity, for each one-unit increase in BMI, the odds of scoring ≥71.75 on ORWELL 97-indicative of a clinically significant impairment in obesity-related quality of life-increased by 23% (odds ratio (OR), 95% CI = 1.23, 1.09-1.40, p < 0.05) ( Table 3) . A Poisson regression with robust standard error and adjusting for age and presence of chronic disease, revealed almost no increase in risk (relative risk (RR), 95% CI = 0.99, 0.86-1.13) with increase in BMI in males, and a 13% increased risk (RR, 95% CI = 1.13, 1.08-1.19) in females. 
Discussion
The ORWELL 97 questionnaire is an 18-item measure of obesity-related quality of life that has been validated in Italian-, English-and Portuguese-speaking populations [13, 15, 16] . The recently validated Arabic version [12] enabled us to carefully assess, apparently for the first time, HRQoL in Arabic-speaking treatment-seeking individuals with obesity, an investigation that produced two major findings.
The first finding revealed that treatment-seeking Arab adults with obesity had a lower health-related quality of life when compared with normal-weight controls. In addition, a significant association was found in females (but not in males) with obesity between higher BMI and a major impairment in obesity-related quality of life, as measured by the ORWELL 97. To date, our study is the first to report such finding in Arabs, and it is therefore difficult to compare our data with previous findings in this population. A few studies have assessed quality of life in Arab adults with obesity, but various methodological limitations such as uncontrolled design and/or quality of life being assessed as a secondary outcome make it difficult to make meaningful comparisons [10, 11] . However, our finding is in line with data from a large Korean National Survey that included more than 13,000 adult males and females and showed a significant association between abdominal obesity and reduced HRQoL among females, but not among males [17] . Although examining this gender difference in the association between BMI and HRQoL was beyond the scope of our study, it may be due to the effect of psychological and sociocultural factors on females. In particular, the impact of obesity on psychological wellbeing may not be the same in males and females [18] , and further research should be conducted to investigate this apparent gender-related difference. Indeed, the second finding from our study is that, regardless of obesity class, even a small increase, of 1 unit, in BMI increases the odds of a clinically significant impairment in quality of life (≥71.5 units = 75th percentile of the population) by around 23 % in treatment-seeking females with obesity. Once again, this is the first time that such data has been presented in this population.
Our study has some limitations. Primarily, our sample included only individuals seeking outpatient weight-management treatment, and our findings are therefore not generalizable to individuals with obesity seeking other types of treatment (e.g., bariatric surgery or weight-loss drugs). Secondly, the cross-sectional design of the study and the relatively small sample size mean that our results will require replication in a larger sample, and preclude any firm conclusions being drawn about the association between obesity and HRQoL. Nonetheless, since our findings derive from results with acceptable confidence intervals, they can be interpreted in terms of clinical significance.
Future larger-scale longitudinal observational studies are, however, required in treatment-seeking populations with obesity in clinical settings in other Arab countries. The aims of these studies should be to assess obesity-related quality of life using validated instruments such as the ORWELL 97 to identify factors that are strongly associated with HRQoL (i.e., psychological, eating behaviors etc.) in individuals with obesity, and to detect any modification in HRQoL (i.e., improvement/deterioration) in relation to weight changes (i.e., loss, regain) during weight-management programs. It will be also important to compare findings from such studies with those derived from treatment-seeking males and females with obesity in Western countries, to assess whether cultural factors play a role in mediating the effect of obesity on HRQoL.
To this end, our group, in collaboration with other researchers from 12 Arab countries (Algeria, Bahrain, Egypt, Iraq, Kuwait, Lebanon, Morocco, Palestine, Saudi Arabia, Sudan, Tunisia, UAE) and one Italian clinical unit, aims to assess HRQoL in a large sample of treatment-seeking patients with obesity presenting for treatment in specialized weight-management centers in these countries. The aim of this "Quality of Life in individuals with Obesity living in Middle East and North Africa (QoLOMENA)" study is to identify the factors (i.e., psychological and eating behaviors) associated with HRQoL, and to document the modification of the latter in relation to the weight changes achieved during weight-management programs.
Conclusions
This study indicates that obesity is associated with impaired HRQoL in Arabic-speaking treatment-seeking individuals with obesity, and that higher BMI is associated with a lower HRQoL in this population, but only in females. In fact, even a one-unit increase in BMI may dramatically increase the risk of HRQoL impairment to a clinically significant level. If confirmed, these results should stimulate clinicians operating in Arab countries to encourage patients with obesity to initiate and persevere in weight-loss programs at the earliest opportunity.
